Therapeutic targeting of necroptosis by Smac mimetic bypasses apoptosis resistance in acute myeloid leukemia cells.
Resistance to apoptosis, for example due to overexpression of Inhibitor of Apoptosis (IAP) proteins, is associated with poor prognosis in acute myeloid leukemia (AML). Here, we identify that Smac mimetics such as BV6, which antagonizes IAP proteins, elicit necroptosis in AML cells, in which apoptosis is inhibited pharmacologically by caspase inhibitors or genetically by caspase-8 knockdown. Importantly, BV6 triggers necroptosis also in apoptosis-resistant patient-derived AML blasts, underlining the clinical relevance of our findings. Mechanistically, we show that BV6-induced cell death depends on key components of necroptosis signaling such as RIP1, RIP3 and MLKL, since pharmacological or genetic inhibition of these proteins significantly protects AML cells from BV6-mediated cell death, whereas PGAM5 is dispensable. Interestingly, we identify constitutive tumor necrosis factor-alpha (TNFα) secretion and an autocrine/paracrine TNFα loop as critical mediators of BV6-induced necroptosis in AML cell lines and patient-derived blasts, as the TNFα-blocking antibody Enbrel or tumor necrosis factor-alpha receptor 1 (TNFR1) knockdown significantly rescue cell death. Notably, AML cells exhibit high basal levels of TNFα compared to non-malignant CD34+ cells, which is further increased by BV6. In conclusion, this is the first report showing that Smac mimetics circumvent apoptosis resistance in AML cells by inducing necroptosis in a TNFα-dependent manner, which has important implications for the development of new strategies to overcome treatment resistance in AML.